In this work the same technique is applied to graphite substrates.
Graphite is chosen because of its desirable properties as a substrate material for silicon thin film solar cells. Earlier work in which silicon films were deposited on graphite at high temperature showed significant diffusion of silicon and carbon into each other and the formation of silicon carbide.
3 Later work showed that, at a substrate 2 temperature below 800°C, much less diffusion was observed. In this work we present the X-ray diffraction patterns of the silicon films deposited on graphite and quartz. In our earlier work 1 silicon films deposited on quartz showed a highly preferred (111) orientation with the 220/111 peak intensity ratio of ca 10-20%. Transmission electron micrograph of the same films showed spot diffraction pattern which implied a lower limit of 5~ for the silicon grain sizes.
4
Since the same deposition technique is used in both studies, the degree of silicon preferred orientation from the 220/111 intensity ratio is taken as a measure of the crystallinity enhancement over the pure silicon films deposited on quartz at 600°C. T.he latter showed both a powder-like X-ray diffraction pattern, with 220/111 being ca 60%, and 1 diffused electron diffraction rings. Figure 1 shows the X-ray diffraction pattern for the silicon films deposited on graphite. Also shown is the X-ray diffraction of a Si film deposited on quartz which is obtained from the same experiment and is used as a reference. The 220/111 intensity ratio is ca 25% and 16% for the silicon films on graphite and quartz, respectively. Unpolished graphite was used in this case. Similar results were obtained using -4polished graphite substrates. These compare very well with the earlier work. Also seen in Fig. 1 is the (111) For the silicon film on graphite, the aluminum concentration stays nearly the same and is lower than that on quartz. . Also observed is the diffusion of both aluminum and silicon into the graphite substrate.
Quantitative determination of the aluminum distribution in graphite is difficult due to the scattering of data and an uncertainty in the sputtering rate of graphite.
The aluminum distributions described above are consistent with the observation that the aluminum (111) peak is more clearly seen in the silicon film on quartz than in the silicon film on graphite. Carbon diffusion from the graphite substrate into the silicon film is also shown to be negligible from Auger profiling, in agreement with earlier ..., ar: ...
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